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A method for manufacturing a fingerprint identification 
module is provided . In a step ( a ) , a fingerprint sensor 
comprising a substrate , a sensing chip and a package layer 
is provided . The sensing chip is disposed on the substrate . 
The sensing chip is encapsulated by the package layer . In a 
step ( b ) , an ink material is coated on the package layer , so 
that a color ink layer is formed on the package layer . In a step 
( C ) , a stamping tool is used to stamp the color ink layer , so 
that a top surface of the color ink layer becomes a first high 
gloss surface . In a step ( d ) , the color ink layer to be heated 
through baking or irradiated with UV light , so that the color 
ink layer is hardened . 

10 Claims , 9 Drawing Sheets 

( a ) 
. . 

A fingerprint sensor comprising a substrate , 
a sensing chip and a package layer is provided , 
wherein the sensing chip is disposed on the 

substrate , and the sensing chip is encapsulated 
by the package layer 

- - ( b ) 
An ink material is coated on the package layer , and 
thus a color ink layer is formed on the package layer 

The color ink layer is stamped by a stamping tool , and thus a top 
surface of the color ink layer becomes a first high gloss surface 

The color ink layer is heated through baking or irradiated 
with UV light , and thus the color ink layer is hardened 

A UV - curable resin material is coated on the color ink layer , and 
thus a UV - curable resin layer is formed on the color ink layer 

The UV - curable resin layer is stamped by the stamping tool , 
and thus a top surface of the UV - curable resin layer becomes 

a second high gloss surface 

( 9 ) 
The UV - curable resin layer is irradiated with UV light , 
and thus the UV - curable resin layer is hardened 



U . S . Patent Jan . 8 , 2019 Sheet 1 of 9 US 10 , 176 , 356 B2 

( a ) 
A fingerprint sensor comprising a substrate , 

a sensing chip and a package layer is provided , 
wherein the sensing chip is disposed on the 

substrate , and the sensing chip is encapsulated 
by the package layer 

An ink material is coated on the package layer , and 
thus a color ink layer is formed on the package layer 

. . HEHEHEHE 

The color ink layer is stamped by a stamping tool , and thus a top 
surface of the color ink layer becomes a first high gloss surface 

Trum E . . . . . . . . . . . 

- ( d ) 
The color ink layer is heated through baking or irradiated 
with UV light , and thus the color ink layer is hardened 

( e ) 
A UV - curable resin material is coated on the color ink layer , and 
thus a UV - curable resin layer is formed on the color ink layer 

( f ) 

The UV - curable resin layer is stamped by the stamping tool , 
and thus a top surface of the UV - curable resin layer becomes 

a second high gloss surface 
ST 

- ( g ) 
The UV - curable resin layer is irradiated with UV light , 

and thus the UV - curable resin layer is hardened 

FIG . 1 
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FINGERPRINT IDENTIFICATION MODULE In an embodiment , the method further includes a step ( d ' ) 
AND MANUFACTURING METHOD of forming an anti - fingerprint coating on the first high gloss 

THEREOF surface of the color ink layer after the step ( d ) . 
In an embodiment , the method further includes a step ( g ' ) 

FIELD OF THE INVENTION 5 of forming an anti - fingerprint coating on the second high 
gloss surface of the UV - curable resin layer after the step ( g ) . 

In an embodiment , a thickness of the fingerprint sensor is The present invention relates to a fingerprint identification in a range between 10 and 30 micrometers , a thickness of the 
module and a manufacturing method , and more particularly UV - curable resin laver is in a range between 10 and 15 
to a fingerprint identification module with a high gloss micrometers , and a thickness of the anti - fingerprint coating 
surface and a manufacturing method . is in a range between 1 and 3 micrometers . 

In an embodiment , the stamping tool used in the step ( C ) 
BACKGROUND OF THE INVENTION has a stamping surface . The stamping surface is a smooth 

surface , an embossed surface , or a composite surface with a 
With increasing development of science and technology , combination of the smooth surface and the embossed sur 

a variety of electronic devices have built - in fingerprint 15 face . While the top surface of the color ink layer is stamped 
identification modules . Moreover , the electronic devices are by the stamping tool , the top surface of the color ink layer 
unlocked through the fingerprint identification modules . is shaped by the stamping surface of the stamping tool . 

In an embodiment , the stamping tool used in the step ( f ) Generally , a fingerprint identification module comprises a has a stamping surface . The stamping surface is a smooth 
contact region and a fingerprint sensor . When the contact 20 surface , an embossed surface , or a composite surface with a 
region is pressed by a user ' s finger , the fingerprint of the combination of the smooth surface and the embossed sur 
user ' s finger on the contact region is detected by the fin face . While the top surface of the UV - curable resin layer is 
gerprint sensor . stamped by the stamping tool , the top surface of the UV 

Conventionally , a paint - spraying process is performed to curable resin layer is shaped by the stamping surface of the 
spray paint on the contact region of the fingerprint identi - 25 stamping tool . 
fication module . However it is difficult to well control the In an embodiment , the ink material is a light - cured ink 

material , a heat - cured ink material , or a mixed ink material smoothness and thickness of the contact region by the with the light - cured ink material and the heat - cured ink paint - spraying process . If the smoothness of the contact material . region is insufficient , the surface of the contact region is In an embodiment , the stamping tool is a platen roller or rough and not aesthetically pleasing . Moreover , if the thick - 30 a platen plate . 
ness of the sprayed paint of the contact region is too large , In accordance with another aspect of the present inven 
the accuracy of the fingerprint detection is impaired . More - tion , there is provided a fingerprint identification module . 
over , the paint spraying process cannot form marks on the The fingerprint identification module includes a fingerprint 
contact region . In other words , the conventional fingerprint sensor and a color ink layer . The fingerprint sensor includes 
identification module needs to be further improved . 35 a substrate , a sensing chip and a package layer . The sensing 

chip is disposed on the substrate . The sensing chip is 

SUMMARY OF THE INVENTION encapsulated by the package layer . The color ink layer is 
formed on the package layer . After the color ink layer is 

The present invention provides a fingerprint identification stamped , the color ink layer has a first high gloss surface . 
40 In an embodiment , the fingerprint identification module module and a manufacturing method thereof . By performing further includes an anti - fingerprint coating . The anti - finger a stamping process , the fingerprint identification module has print coating is formed on the first high gloss surface of the a flat high gloss surface . Consequently , the identification color ink layer . 

accuracy of the fingerprint identification module is In an embodiment , the fingerprint identification module 
enhanced . 45 further includes a UV - curable resin layer , and the UV 

In accordance with an aspect of the present invention , curable resin layer is formed on the color ink layer . After the 
there is provided a method for manufacturing a fingerprint UV - curable resin layer is stamped , the UV - curable resin 
identification module . In a step ( a ) , a fingerprint sensor layer has a second high gloss surface . 
comprising a substrate , a sensing chip and a package layer In an embodiment , the fingerprint identification module 
is provided . The sensing chip is disposed on the substrate . 50 further includes an anti - fingerprint coating . The anti - finger 
The sensing chip is encapsulated by the package layer . In a print coating is formed on the second high gloss surface of 
step ( b ) , an ink material is coated on the package layer , so the UV - curable resin layer . 
that a color ink layer is formed on the package layer . In a step In an embodiment , a thickness of the fingerprint sensor is 
( c ) , a stamping tool is used to stamp the color ink layer , so in a range between 10 and 30 micrometers , a thickness of the 
that a top surface of the color ink layer becomes a first high 55 UV - curable resin layer is in a range between 10 and 15 
gloss surface . In a step ( d ) , the color ink layer to be heated micrometers , and a thickness of the anti - fingerprint coating 
through baking or irradiated with UV light , so that the color is in a range between 1 and 3 micrometers . 
ink layer is hardened . The above objects and advantages of the present invention 

After the step ( d ) , the method further includes the fol - will become more readily apparent to those ordinarily 
lowing steps . In a step ( e ) , a UV - curable resin material is 60 skilled in the art after reviewing the following detailed 
coated on the color ink layer , so that a UV - curable resin layer description and accompanying drawings , in which : 
is formed on the color ink layer . In a step ( f ) , the stamping 
tool is used to stamp the UV - curable resin layer , so that a top BRIEF DESCRIPTION OF THE DRAWINGS 
surface of the UV - curable resin layer becomes a second high 
gloss surface . In a step ( g ) , the UV - curable resin layer is 65 FIG . 1 is a flowchart illustrating a method of manufac 
irradiated with UV light , so that the UV - curable resin layer turing a fingerprint identification module according to an 
is hardened . embodiment of the present invention ; 
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FIG . 2A is a schematic cross - sectional view illustrating a a gluing material . The sensing chip 102 is electrically 
fingerprint sensor of a fingerprint identification module connected with the substrate 101 through a wire . The 
according to an embodiment of the present invention ; package layer 103 is also formed on the substrate 101 . 

FIG . 2B is a schematic cross - sectional view illustrating a Moreover , the sensing chip 102 formed on the substrate 101 
color ink layer coated on the fingerprint sensor of the 5 is encapsulated by the package layer 103 . Preferably but not 
fingerprint identification module according to the embodi - exclusively , the package layer 103 is made of an epoxy 
ment of the present invention ; molding compound ( EMC ) and produced by an etching 

FIG . 2C is a schematic cross - sectional view illustrating process . 
the fingerprint identification module of the present invention FIG . 1 is a flowchart illustrating a method of manufac 
before the color ink layer is stamped by a stamping tool ; 10 turing a fingerprint identification module according to an 

FIG . 2D is a schematic cross - sectional view illustrating embodiment of the present invention . Please refer to FIG . 1 
the fingerprint identification module of the present invention and FIGS . 2A - 2E . 
while the color ink layer is being stamped by the stamping Firstly , in a step ( a ) , a fingerprint sensor 10 is provided . 
tool ; The fingerprint sensor 10 comprises a substrate 101 , a 

FIG . 2E is a schematic cross - sectional view illustrating 15 sensing chip 102 and a package layer 103 . The sensing chip 
the fingerprint identification module of the present invention 102 is disposed on the substrate 101 . The sensing chip 102 
while the color ink layer is heated through baking or is encapsulated by the package layer 103 . 
irradiated with UV light ; After the step ( a ) , a step ( b ) is performed . Please refer to 

FIG . 2F is a schematic cross - sectional view illustrating FIG . 1 and FIG . 2B . FIG . 2B is a schematic cross - sectional 
the fingerprint identification module of the present invention 20 view illustrating a color ink layer coated on the fingerprint 
while the stamping tool is separated from the color ink layer ; sensor of the fingerprint identification module according to 

FIG . 3A is a schematic cross - sectional view illustrating the embodiment of the present invention . In the step ( b ) , an 
the fingerprint identification module of the present invention ink material is coated on the package layer 103 , so that a 
after a UV - curable resin layer is formed on the color ink color ink layer 12 is formed on the package layer 103 . The 
layer ; 25 constituents of the color ink layer 12 contain color powder 

FIG . 3B is a schematic cross - sectional view illustrating or color paste . Consequently , the fingerprint sensor 10 is 
the fingerprint identification module of the present invention sheltered by the color of the color ink layer 12 . Since the 
before the UV - curable resin layer is stamped by the stamp - fingerprint sensor 10 is not exposed , the fingerprint sensor 
ing tool ; 10 cannot be directly viewed by the user . 

FIG . 3C is a schematic cross - sectional view illustrating 30 After the step ( b ) , a step ( C ) is performed . Please refer to 
the fingerprint identification module of the present invention FIG . 1 , FIG . 2C and FIG . 2D . FIG . 2C is a schematic 
while the UV - curable resin layer is being stamped by the cross - sectional view illustrating the fingerprint identification 
stamping tool ; module of the present invention before the color ink layer is 

FIG . 3D is a schematic cross - sectional view illustrating stamped by a stamping tool . FIG . 2D is a schematic cross 
the fingerprint identification module of the present invention 35 sectional view illustrating the fingerprint identification mod 
while the UV - curable resin layer is heated through baking or ule of the present invention while the color ink layer is being 
irradiated with UV light ; stamped by the stamping tool . In a step ( c ) , the color ink 

FIG . 3E is a schematic cross - sectional view illustrating layer 12 is stamped by a stamping tool 9 . The stamping tool 
the fingerprint identification module of the present invention 9 is a stamping device for contacting and pressing an object . 
while the stamping tool is separated from the UV - curable 40 For example , the stamping tool 9 is a platen roller or a platen 
resin layer ; plate . After the stamping step , a top surface of the color ink 

FIG . 3F is a schematic cross - sectional view illustrating layer 12 becomes a first high gloss surface 125 . The high 
the fingerprint identification module of the present invention gloss surface is a smooth surface with high fineness and 
after an anti - fingerprint coating is formed on the UV - curable glossy mirror appearance . 
resin layer ; 45 After the step ( c ) , a step ( d ) is performed . Please refer to 

FIG . 4A is a schematic cross - sectional view illustrating FIG . 1 and FIG . 2E . FIG . 2E is a schematic cross - sectional 
the fingerprint identification module of the present invention view illustrating the fingerprint identification module of the 
after the UV - curable resin layer is formed on the color ink present invention while the color ink layer is heated through 
layer ; baking or irradiated with UV light . In the step ( d ) , the color 

FIG . 4B is a schematic cross - sectional view illustrating 50 ink layer 12 is heated through baking or irradiated with UV 
the fingerprint identification module of the present invention light . Since the color ink layer 12 is hardened , the overall 
while the UV - curable resin layer is being stamped by a structural strength is increased . After the color ink layer 12 
stamping tool with an embossed surface ; and is hardened and solidified , the color ink layer 12 is not 

FIG . 4C is a schematic cross - sectional view illustrating detached easily . The ink material of the color ink layer 12 is 
the fingerprint identification module of the present invention 55 a light - cured ink material , a heat - cured ink material , or a 
while the stamping tool with the embossed surface is sepa - mixed ink material with the light - cured ink material and the 
rated from the UV - curable resin layer . heat - cured ink material . In case that the ink material is the 

light - cured ink material , the color ink layer 12 is hardened 
DETAILED DESCRIPTION OF THE after the color ink layer 12 is irradiated by UV light . In case 

PREFERRED EMBODIMENT 60 that the ink material is the heat - cured ink material , the color 
ink layer 12 is hardened after the color ink layer 12 is heated 

FIG . 2A is a schematic cross - sectional view illustrating a through baking . 
fingerprint sensor of a fingerprint identification module After the step ( d ) , the stamping tool 9 is separated from 
according to an embodiment of the present invention . As the color ink layer 12 ( see FIG . 2F ) . Meanwhile , the first 
shown in FIG . 2A , the fingerprint sensor 10 comprises a 65 high gloss surface 125 is formed on the color ink layer 12 of 
substrate 101 , a sensing chip 102 and a package layer 103 . the fingerprint identification module 1 . Moreover , after the 
The sensing chip 102 is attached on the substrate 101 though stamping process , the thickness of the color ink layer 12 is 
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decreased . Consequently , the identification sensitivity is is in the range between 10 and 15 micrometers , and the 
enhanced while the fingerprint identification module 1 per - thickness of the anti - fingerprint coating 16 is in the range 
forms fingerprint identification . between 1 and 3 micrometers . The thicknesses of the cor 

In another embodiment , the manufacturing method fur responding structures are presented herein for purpose of 
ther comprises a step ( d ' ) after the step ( d ) . In the step ( d ' ) , 5 illustration and description only . 
an anti - fingerprint coating ( not shown ) is formed on the first The stamping tool 9 has a stamping surface . The stamping 
high gloss surface 125 of the color ink layer 12 . Conse surface is a smooth surface , an embossed surface , or a 
quently , no fingerprint contamination is retained on the first composite surface with the combination of the smooth 
high gloss surface 125 of the color ink layer 12 . surface and the embossed surface . In case that the stamping 

FIG . 3A is a schematic cross - sectional view illustrating 10 surface is the smooth surface , the stamped color ink layer 12 
the fingerprint identification module of the present invention or the stamped UV - curable resin layer 14 has the smooth 
after a UV - curable resin layer is formed on the color ink surface . In case that the stamping surface is the embossed 
layer . After the color ink layer 12 of the fingerprint identi - surface , the stamped color ink layer 12 or the stamped 
fication module 1 is stamped , a protective layer is formed on UV - curable resin layer 14 has the embossed surface . 
the color ink layer 12 in order to protect the color ink layer 15 Please refer to FIGS . 4A , 4B and 4C . FIG . 4A is a 
12 . The protective layer can absorb a portion of the external schematic cross - sectional view illustrating the fingerprint 
force , and thus the color ink layer 12 is not easily damaged . identification module of the present invention after the 

After the step ( d ) , a step ( e ) is performed . In the step ( e ) , UV - curable resin layer is formed on the color ink layer . FIG . 
a UV - curable resin material is coated on the color ink layer 4B is a schematic cross - sectional view illustrating the fin 
12 , and thus a UV - curable resin layer 14 is formed on the 20 gerprint identification module of the present invention while 
color ink layer 12 . The UV - curable resin layer 14 is a the UV - curable resin layer is being stamped by a stamping 
transparent coating film . The UV - curable resin material is a tool with an embossed surface . FIG . 4C is a schematic 
photosensitive resin material . After the UV - curable resin cross - sectional view illustrating the fingerprint identification 
material is irradiated with UV light , the UV - curable resin module of the present invention while the stamping tool with 
material undergoes physical and chemical changes in a short 25 the embossed surface is separated from the UV - curable resin 
time . Consequently , the UV - curable resin material is cross - layer . Since the stamping tool 9 ' has the embossed surface , 
linked as low molecular polymer , which is composed of the stamped color ink layer 12 or the stamped UV - curable 
monomer and oligomer . resin layer 14 has the embossed surface . For example , the 

After the step ( e ) , a step ( f ) is performed . Please refer to embossed surface has the pattern of a logo . In case that the 
FIG . 1 , FIG . 3B and FIG . 3C . FIG . 3B is a schematic 30 stamping surface is the smooth surface , the stamped color 
cross - sectional view illustrating the fingerprint identification ink layer or the stamped UV - curable resin layer has the 
module of the present invention before the UV - curable resin smooth surface . That is , the use of the stamping process can 
layer is stamped by the stamping tool . FIG . 3C is a sche - form the high gloss surface and the logo on the fingerprint 
matic cross - sectional view illustrating the fingerprint iden - identification module . In addition , the method of manufac 
tification module of the present invention while the UV - 35 turing the fingerprint identification module is time - saving . 
curable resin layer is being stamped by the stamping tool . In From the above descriptions , the use of the stamping 
a step ( f ) , the UV - curable resin layer 14 is stamped by the process forms the high gloss surfaces on the color ink layer 
stamping tool 9 . Consequently , as shown in FIG . 3C , a top and the UV - curable resin layer . Consequently , the fingerprint 
surface of the UV - curable resin layer 14 becomes a second identification module has a mirror effect and is aesthetically 
high gloss surface 145 . 40 pleasing . Moreover , a logo can be stamped on the high gloss 

After the step ( f ) , a step ( g ) is performed . Please refer to surface through the stamping process . Since the thicknesses 
FIG . 1 , FIG . 3D . FIG . 3D is a schematic cross - sectional of the color ink layer and the UV - curable resin layer of the 
view illustrating the fingerprint identification module of the fingerprint identification module can be well controlled 
present invention while the UV - curable resin layer is heated through the stamping process , the fingerprint identification 
through baking or irradiated with UV light . In the step ( g ) , 45 module has enhanced identification accuracy . 
the UV - curable resin layer 14 is irradiated with UV light . While the invention has been described in terms of what 
Consequently , the UV - curable resin layer 14 is hardened . is presently considered to be the most practical and preferred 
Meanwhile , the UV - curable resin layer 14 is the outermost embodiments , it is to be understood that the invention needs 
layer of the fingerprint identification module 1 . The UV - not be limited to the disclosed embodiments . On the con 
curable resin layer 14 is a transparent protective layer with 50 trary , it is intended to cover various modifications and 
high hardness . After the step ( g ) , the stamping tool 9 is similar arrangements included within the spirit and scope of 
separated from the UV - curable resin layer 14 ( see FIG . 3E ) . the appended claims which are to be accorded with the 
Since the outermost layer of the fingerprint identification broadest interpretation so as to encompass all modifications 
module 1 has the high gloss surface , the fingerprint identi - and similar structures . 
fication module 1 is aesthetically pleasing and has enhanced 55 
identification accuracy . What is claimed is : 

Optionally , the manufacturing method further comprises a 1 . A method for manufacturing a fingerprint identification 
step ( g ' ) after the step ( g ) . In the step ( g ' ) , an anti - fingerprint module , the method comprising steps of : 
coating 16 is formed on the second high gloss surface 145 ( a ) providing a fingerprint sensor comprising a substrate , 
of the UV - curable resin layer 14 ( see FIG . 3F ) . Conse - 60 a sensing chip and a package layer , wherein the sensing 
quently , no fingerprint contamination is retained on the chip is disposed on the substrate , and the sensing chip 
second high gloss surface 145 of the UV - curable resin layer is encapsulated by the package layer ; 
14 . ( b ) coating an ink material on the package layer , so that 

After the above steps are completed , the fingerprint iden a color ink layer is formed on the package layer ; 
tification module 1 is manufactured . The thickness of the 65 ( c ) using a stamping tool to stamp the color ink layer , so 
fingerprint sensor 10 is in the range between 10 and 30 that a top surface of the color ink layer becomes a first 
micrometers , the thickness of the UV - curable resin layer 14 high gloss surface ; and 



US 10 , 176 , 356 B2 

( d ) allowing the color ink layer to be heated through or a composite surface with a combination of the smooth 
baking or irradiated with UV light , so that the color ink surface and the embossed surface , wherein while the top 
layer is hardened ; wherein after the step ( d ) , the method surface of the UV - curable resin layer is stamped by the 
further comprises steps of : stamping tool , the top surface of the UV - curable resin layer 

( e ) coating a UV - curable resin material on the color ink 5 is shaped by the stamping surface of the stamping tool . 
layer , so that a UV - curable resin layer is formed on the 7 . The method according to claim 1 , wherein the ink 
color ink layer ; material is a light - cured ink material , a heat - cured ink ( f ) using the stamping tool to stamp the UV - curable resin material , or a mixed ink material with the light - cured ink layer , so that a top surface of the UV - curable resin layer material and the heat - cured ink material . becomes a second high gloss surface ; and 10 

( g ) allowing the UV - curable resin layer to be irradiated 8 . The method according to claim 1 , wherein the stamping 
with UV light , so that the UV - curable resin layer is tool is a platen roller or a platen plate . 
hardened . 9 . A fingerprint identification module , comprising : 

2 . The method according to claim 1 , wherein after the step a fingerprint sensor comprising a substrate , a sensing chip 
( d ) , the method further comprises a step ( d ' ) of forming an 15 and a package layer , wherein the sensing chip is dis 

anti - fingerprint coating on the first high gloss surface of the posed on the substrate , and the sensing chip is encap 
color ink layer . sulated by the package layer ; and 

3 . The method according to claim 1 , wherein after the step a color ink layer formed on the package layer , wherein 
( g ) , the method further comprises a step ( g ' ) of forming an after the color ink layer is stamped , the color ink layer 
anti - fingerprint coating on the second high gloss surface of 20 has a first high gloss surface ; wherein the fingerprint 
the UV - curable resin layer . identification module further comprises : 

4 . The method according to claim 3 , wherein a thickness a UV - curable resin layer , and the UV - curable resin layer 
of the fingerprint sensor is in a range between 10 and 30 is formed on the color ink layer , wherein after the 
micrometers , a thickness of the UV - curable resin layer is in UV - curable resin layer is stamped , the UV - curable 

a range between 10 and 15 micrometers , and a thickness of 25 resin layer has a second high gloss surface ; 
the anti - fingerprint coating is in a range between 1 and 3 an anti - fingerprint coating , wherein the anti - fingerprint 
micrometers . coating is formed on the second high gloss surface of 

5 . The method according to claim 1 , wherein the stamping the UV - curable resin layer ; and wherein a thickness of 
tool used in the step ( c ) has a stamping surface , wherein the the fingerprint sensor is in a range between 10 and 30 
stamping surface is a smooth surface , an embossed surface , 30 micrometers , a thickness of the UV - curable resin layer 
or a composite surface with a combination of the smooth is in a range between 10 and 15 micrometers and a 

thickness of the anti - fingerprint coating is in a range surface and the embossed surface , wherein while the top 
surface of the color ink layer is stamped by the stamping between 1 and 3 micrometers . 
tool , the top surface of the color ink layer is shaped by the 10 . The fingerprint identification module according to 

claim 9 , further comprising an anti - fingerprint coating , stamping surface of the stamping tool . 
6 . The method according to claim 1 , wherein the stamping wherein the anti - fingerprint coating is formed on the first 

tool used in the step ( f ) has a stamping surface , wherein the high gloss surface of the color ink layer . 
stamping surface is a smooth surface , an embossed surface , ? ? ? ? * 


